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NATIONAL RADIO RESEARCH AGENCY

R.0.K'Space Weather Capability KOREAN SPACE

WEATHER CENTER

Official agency for space
weather forecast & alert in US

I_SPACE WEATHER Operation Center
PREDICTION CENTER for space weather

Forecast & Alert,
R&D

= Support USG Space
program
= R&D
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@,
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m)) Official source to deliver

NATIONAL RADIO  SPace we.ather products &
RESEARCH AGENCY Services in Korea

|_ KOREAN SPACE Operation Center
WEATHER CENTER | Forecast & Alert,
KSWCQC) R&D, Observation

-~ = Space weather effect
m on (terrestrial) climate,
MR A - weather, meteorological

satellite
K/N\51| - R&D

= Research on ionosphere,
//{Q_)ﬂ\\\ mesosphere in polar

Korea Polar Research Institute re g i O n 3/2 3
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RRA Space Weather verpihapd s

Sunspot Obs. Ale\r/tiz 2;%'09
Radio Comm. Act
Geomag. Obs. Solar Radio  F10.7 Solar The 14th RWC of Member of DSCOVR/STEREO
Spectrograph ~ monitor ISES WMO ICTSW Ground station
| | | | |
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1966 1967 1998 2009 2011 2013 20F4 :i::
: - e ‘ ‘ Member of
oun.o Internet SWx Service Opening KSWC UN COPUOS
the RRA (http://spaceweather.go.kr) (ACE tracking station, IPS,
\ RIMS)
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_ . i e ~\ Establishment of Manual for
lono. Obs. & HF Predi (PNO AA Algreer:nent Space Weather
ersonnel exchanges;
/ Hong(2010), Onsager(2011), (1 standa.rd TR
Han(2012), Tegnell(2013)) 6 Practice manual
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KSWC Overview Pt el

» The primary action agency of emergency measure to severe SWx,
and the RWC Korea of International Space Environment Service

M S I MINISTRY OF SCIENCE, &«{(ff

ICT AND FUTURE PLANNING N s %)
JJ}})@ World
Meteorological
LR R A NATIONAL RADIO Organizacion
RESEARCH AGENCY 2011 2012
L KOREAN SPACE Regional Warning Center Member of ICTSW
K SWC WEATHER CENTER Sunhak Hong KiChang Yoon

| Since August 2011
i I | |

_ _ COPUOS -
Planning R&D Forecast Observation
Division Division Division Division 2014

Delegate for Space Weather Leading Agency of ROK
Sunhak Hong JunChel Moon
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KSWC Global Partner W OfiEanisRacE
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Since 2011.... WEATHER CENTER

Total of observation Fac. : 20

-
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KSWC Operations —
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KOREAN SPACE

Observation network

WEATHER CENTER
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KSWC Operations — Observation at Jeju  ,korean seace




KSWC Operations - operational work flow
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KOREAN SPACE

WEATHER CENTER

Ground Based

lonosondes (x2)
& TEC (x5)

GIC Monitor (x3)

Space

’ ACE, DSCOVR,
§  STEREO Tracking

Alerts & White Alerts
3-hourly Condi. & Forecast
3-day Forecast(daily)
27-day Forecast(weekly)
HF Prediction(monthly)

Models & Services

ASSA, IPS-Enlil,

NAIRAS, IRI-VOACAP, GIC,
etc. (29ea.)

Customers
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KSWC Operations — GIC monitoring IO I pACE

» GIC Measurement & Analysis

v GIC monitoring over 765KV & 154KV transmission facilities

v the first GIC monitoring systems in Korea
v 10A GIC was recorded during G3 storm period of Oct 2012

765KV (Singapyung, 9 1 |
‘ .Chun’n Oct. 2012) 2 ‘W“
Incheon » S0l 02t ! | |

SOUTH KOREA 765KV (S|ntaebak, - 1 | mr;:nso*ax: |
Daejeon « 2Q. 2013) g °'.,,.,‘."."~,|'\L.4,*.“.‘,~.»\‘.\-M-3¢,v/ '.-*‘.'_‘n‘sb-'_. A
=Daegu ' l .
Uls, A [ ] 0 12 4 10 18 Fav F bl
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KSWC Operations - R & D A hcaiskack

- Developed by KSWC

Atmosphere
Polar route monitor,
CARI-6M, NAIRAS

Radiation Belt
DREAM

Magnetosphere
SEM, -Satellite DPRAG,

: | lonosphere
ar wind a

WSA Enlil
Ground




NATIONAL RADIO RESEARCH AGENCY

KSWC OperatIOnS -R & D KOREAN SPACE

WEATHER CENTER

ASSA Updates
solar cycle prediction

Solar Activity

WSA-Enlil + Cone (Dr. Dusan Odstrcil & SWPC)

Solar Wind IPS Solar Wind Reconstruction
(Dr. Bernard Jackson & STELab. of Nagoya Univ.)

GEO environment monitor
Satellite LEO satellite drag prediction
Transitioning DREAM Model

polar route SWx monitor

Aviation SAFE(radiation dose prediction)
Power Grid local GIC prediction
local GIC map
Naviaation local TEC map
9 local GPS ionospheric error map
: : local ionospheric model (Ir1-2012 + VOACAP + local data)
Communications

real-time usable HF frequency




R & D =ASSA Update for flare Prediction ., korean seace

WEATHER CENTER

http://Iwww.spaceweather.go.kr/assa

AS SA : : About ASSA Program Latest Results Feedback
Automatic Solar Synoptic Analyzer

Categories

ASSA consists of the following three categories

* sunspot group identification and classification
* coronal hole detection
* filament detection

For each category, ASSA receives necessary solar raw images and processes them in a designated

Latest Results

Detectod Surmpot Geoups
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R & D —ASSA Update for flare Prediction , korean seace

http://www.spaceweather.qgo.kr/assa
ASSA + EUV Dimming

Dimming Check Time =2015-12-12 23:54(UTC)
I | | | |

v ASSA 2.0 Release for Flare 2f RTES T
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v Solar Dimming Monitoring System
-SDOAIA 193 + 171 + 211

v Correlation EUV Dimming-CME : 0.5
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R & D —Solar wind prediction B OREANISRACE

Interplanetary Space

Solar Wind(CME, CIR) é“' ‘{

WSA-ENLIL-CONE  IPS tomography
(SWPC, GMU)  (UCSD, STELab)

——

IPS-driven ENLIL
(GMU, UCSD)

re IMF polartty HCS
- - - . ]




V(km/s)

Vx(Km/s)

R & D —Solar wind prediction

Simulation tests vs, Exact Solutions
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KOREAN SPACE
WEATHER CENTER

Standard deviation of numerical error
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R & D —for satellites
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KOREAN SPACE

WEATHER CENTER

DREAM Operation

v LANL-RRA-NOAA + ESA will join
v DREAM (LOS Alamos National LAB) +
New physical model (KSWC)
v'RT Electron flux in Radiation Belt
v GOES-R particle data will be used

DREAM

Satellite Service

v'Radiation Dose for ROK Satellites

- COMS, ARIRANG 2,3,3A & KSAT 5
& 6,

- Radiation Hazard Warning

8 DOHR| YAREA A2

914 23 A 22 WA
DOSE

23:50:60 UTC §65.30 x BB0.90 km §3,102- 3708 mm Al - SOLID SPHERE

0 3 [} k|
Longitude
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R & D —for Aviation KOREAN SPACE

WEATHER CENTER

Space Radiation Measurement SAFE(SAFETY Aviation Flight Environment)

v ARMAS-Lite Project v NAIRAS (NASA) + CARI-6M(FAA)
* Automated Radiation MeasurementsforAviaion Safety ¥ Radliation Dose of all flights
- KSWC, SET. NOAA/SWPC, NASA, NSF v Input : flight Time, airport, airline
- fly with NOAA & NCAR airplanes v Adopted by ROK airlines
v Will measure real-time space
radiation for commercial aircrafts s L ———
- Study
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R & D —for Aviation

A 9 FHIHAIE]
PHnARY
g3=2

SAFE Demo

2UEY

| SAFE Safety during Aviation Flight Environment from radiation
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KOREAN SPACE
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R & D —for HF Users

Prediction of point-point and point-region of usable HF frequency from lonospheric

Assimilation model

IL/ Operation of Korea ionospheric assimilation model based on the

ionosonde measurements
IL/ Prediction of usable HF frequency based on Korea ionospheric

assimilation model

IL/ Provides web services in real-time
( http://spaceweather.rra.go.kr/models/prehf1 )

<Aircraft way-point
analysis>

Reflection point

analysis>

TTHE
|

<Point-Region analysis> <Maritime analysis>

<Point-Point


http://spaceweather.rra.go.kr/models/prehf1
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Data Access - www.spaceweather.go.kr PP e

HOME FAQ SITE MAP KOREAN

Korean Space Weather Center
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2013-10-26 15:30 (KST)
2013-10-26 06:30 (UTC)

[ Click for more detailed images |

Real time data

More detailed information
for the nonprofessional
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National Preparation(1) g

Radio Article 51(Establishment & Implementation of basic plan for
Wave the management of Space Weather Risks)
ACT

The Minister of Science, ICT and Future Planning shall
establish and implement a basic plan for the management of
space weather risks including following in order to prepare,
control and recover against disasters due to variation of space
weather conditions in every 5 years.

Matters concerning observation and surveillance of variation of space
weather conditions;
Matters concerning forecasts and alerts of space weather risks;
Matters concerning R&D (Research and Development) and
international cooperation for the prevention of and preparing against
space weather risks.
Other matters necessary to provide against space weather risks.
23/23
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National Preparation(2) wekonEAN seace

Disaster Framework ACT on the Management of
ACT Disaster and Safety

Addendum 3-2(Agency of risk Management)

(Space Weather Risk) The Ministry of Science, ICT and Future
Planning

24/23



National Preparation(3)

NATIONAL RADIO RESEARCH AGENCY

KOREAN SPACE
WEATHER CENTER

National Plan
for

Space Weather Risk
(2012~2017)

2012.12.

“Safe Korea without
Space Weather Risk”

Total plan for SW policy
5-year plan(R&D, obs, forecast)

Vision

Guideline
for
Space Weather Risk

2012.12.

Descrip Describes SW effect
o - Response adiion o miigate damages

‘ YAy H\-d(,\




National Preparation(4) g

G4(18. Mar, 2015)

X

e ““Attention”

Alert [ President ]
for SW I‘ISk

Standard Manual )
for [ National Emergency Management Committee J

Space Weather Risk (Prime Minister)

|
2013.2. Other ( Ministry of Science, ICT and Future Planning J

Q Ministries
|

(RR/‘* wencne Orean Space Weather Center]

All ministries followed predefined procedures based on KSWC’s SWx information !
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National Preparation(5) L nEANIRACE

Exercise & Training for managing Space Weather Risk

With the Ministry of Public Safety and Security + 8 related Ministries
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Space Weather International Conference |, KoRean seace
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AOSWA KOREAN SPACE
WEATHER CENTER
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Thank you!

KiChang Yoon(kijitoper@gmail.com)

Sunhak Hong (sunhak.hong@gmail.com)

Ei

.

www.facebook.com/rwcieju RRA Space Weather
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